PCT 

INTERNATIONAL APPLICATION PUBLISHED L 



WORLD INTELLECTUAJ 
Interna 



WO 9603031A1 



(51) International Patent Classification 6 : 
AOU 5/017, A01K 1/12, 11AM) 



Al 



(11) International Publication Number: WO 96/03031 

(43) International Publication Date: 8 February 1996 (08.02.96) 



(21) International Application Number: PCT/NL95/00261 

(22) International Filing Date: 27 July 1995 (27.07.95) 



(30) Priority Data: 
9401238 



28 July 1994 (28.07.94) 



NL 



(71) Applicant (for all designated States except US): PROUON 
B.V. [NL/NL); Kromme Spieringweg 289B, NL-2141 BS 
Vijmuizen (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): OOSTERUNG. Pieter, 
Adriaan [NL/NL]; Sikkelstraat 53, NL-2151 CP Nieuw- 
Vcnncp (NL). 

(74) Agent: HOORWEG, Petrus, NicoUas; Arnold & Siedsma, 
Sweelinckplein 1, NL-2517 OK Hie Hague (NL). 



(81) Designated States: CA, JP, US, European patent (AT, BE, CH, 
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

In English translation (filed in Dutch). 



(54) Title: DEVICE AND METHOD FOR AUTOMATICALLY MILKING OF AMIMALS 
(57) Abstract 

Device and method for automatic milking of animals, 
which device comprises inter alia one or more milking stalls 
(5\ 5**) provided with an entrance gate (21) and an exit gate 
(22), a lying and walking area (1), a feeding and watering 
area (3), and an access sluice (6) which is provided with a 
first identification system (1 1) which is coupled to a control 
system (25) for controlling the device, which access sluice 
(6) can altcmatingly clear a passage for an animal from 
the walking area (1) to a milking stall (5\ 5") or to the 
feeding and watering space (3), wherein a waiting area (2) is 
incorporated between the access sluice (6) and the entrance 
gate (21), whereby cows which do not require milking or 
which cannot be admitted to the milking device always have 
free access to food or drink and wherein the cows for milking 
do not become disturbed during the wait for access to the 
mil kins stall. 





FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to die PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GB 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NB 


Niger 


BB 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Paso 


HU 


Hungary 


NO 


Norway 


BG 




IB 


Ireland 


NZ 


New Zealand 


BJ 


Benfa"" 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KB 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CC 


Congo 




of Korea 


SB 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


a 


Cote d'lvotre 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 




U 




SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TO 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DB 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spam 


MG 


Madagascar 


US 


United States of Ame 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


Prince 


MN 


Mongolia 


VN 


Viet Nam 



GA Gabon 



WO 96/03031 



PCT/NL95/00261 



1 



Device and method for automatically milking of animals 



The invention relates to a device for automatic 
milking of animals, comprising inter alia one or more 
milking stalls provided with an entrance gate and an exit 
gate, a lying and walking area, a feeding and watering 

5 area, and an access sluice which is provided with a first 
identification system coupled to a control system for 
controlling the device, which access sluice can alternat- 
ingly clear a passage for an animal from the walking area 
to a milking stall or to the feeding and watering space. 

10 Such devices are known inter alia from DE 3702465 in 

which a device is described wherein cows on the way from 
a walking stall to a feeding and drinking location are 
guided past a milking stall with an automatic milking 
device. The drawback of the known devices is that the 

15 limited capacity of the milking system limits the access 
to the feeding and drinking location, whereby cows which 
have left this feeding and drinking location can return 
to this area only after a long wait. These animals hereby 
become unsettled and cannot eat and drink sufficiently, 

20 whereby the supply of milk is adversely affected. 

The object of the invention is to provide a device 
wherein cows which do not require milking or which cannot 
yet be admitted to the milking device always have free 
access to food or drink and wherein the cows for milking 

25 do not become disturbed during the wait for access to the 

milking stall. 

The invention relates to a milking device wherein a 
waiting area is incorporated between the access sluice 
and the entrance gate. 

30 By arranging a separate waiting area in front of the 

milking stall the animals waiting for milking can be 
segregated, whereby the access sluice is not blocked by 
waiting animals and the access to the feeding and water- 
ing space is not obstructed by waiting animals. Animals 

3 5 waiting to be milked are not disturbed by animals going 
to the feeding and watering space. 



WO 96/03031 



PCT7NL95/00261 



The invention also relates to a method for automatic 
milking of animals which under the influence of a control 
system are guided via an access sluice to one of the 
milking stalls provided with an automatic milking device, 
5 wherein the animals are identified as milk-ripe animals 
by a first identification system placed in the access 
sluice. 

Such a method is known from the above stated DE 
3702465, wherein it is expected that after the entrance 

10 to the milking stall has been opened the animals will 
walk directly to a milking stall of which the entrance 
gate has been opened. 

A drawback to the known method is that it is always 
necessary to wait until the identified animal is in the 

15 milking stall and the stall is closed before the follow- 
ing animal can be admitted into the other milking stall. 
This is necessary since otherwise it is not certain which 
animal is being milked in which stall. It would then not 
be possible to record the milking data in the control 

20 system. This wait-time reduces the capacity of the de- 
vice. 

The invention has for its object to obviate this 
drawback in that before leaving the milking stall the 
animals are identified by a second identification system 
25 and the milking data recorded in the control system. 

It is hereby possible for more than one animal to be 
present between the access sluice and the milking stall, 
while the correct milking data associated with an animal 
is nevertheless always recorded in the control system. 

The invention is elucidated hereinbelow on the basis 
of a description of an embodiment of a milking installa- 
tion with which a herd of cows is milked automatically 
and with reference to a figure. 

Shown in the figure is a schematic overview of the 
diverse areas in which a herd of free-ranging cows pro- 
vided with identification means is accommodated during 
the day. The herd, which may consist of several dozen to 
more than 100 cows, normally occupies a lying and walking 
area 1 which communicates by means of an access sluice 6 
40 provided with an identification system 11 with a waiting 



30 



35 
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area 2 and a feeding and watering space 3. A swivel gate 
15 operated with an air cylinder 16 is incorporated in 
the access sluice. 

The waiting area 2 joins onto a milking parlour 5 
5 which is connected via an exit fence 7 to a segregation 
area 4, the feeding and watering space 3 and the waiting 
area 2. The size of waiting area 2 depends on the capaci- 
ty of milking parlour 5 and the number of animals in the 
herd. It is conceivable that the waiting area 2 takes 
10 such a large form that the wait -time for the cows in 
waiting area 2 can amount to a maximum of one hour. 

Incorporated in the exit fence 7 is a swing gate 17 
operated by an air cylinder 18 in addition to a swing 
gate 19 operated by an air cylinder 20. 
15 The swing gates 15, 17 and 19 can of course also be 

operated in different manner, and there are for instance 
electrically controlled actuators instead of air cylin- 
ders 16,18 and 20. 

The feeding and watering space 3 is connected via an 
20 exit fence 10 to the lying and walking area 1. The di- 
verse spaces are separated from each other and from the 
surrounding area by a fence 14. Openings (not shown) can 
be made by hand in this fence by the operator, as is 
necessary for instance when the operator leads cows out 
25 of the segregation area 4 to other areas, such as for 

instance the milking parlour 5. In the lying and walking 
area 1, the segregation area 4 and the feeding and water- 
ing space 3 can be placed cubicles (not shown) in which 
the cows can rest. 
30 Both the access sluice 6 and the exit fence 7 are 

provided at each exit with a one-directional gate 13 so 
that cows cannot walk back. Such one-directional gates 
can for instance fall back into the closed position due 
to the force of gravity, although it is also possible for 
35 them to be carried into the closed position with a spring 
on each swinging part. The dimensions of the passageways 
are also such that the animals cannot turn round in the 
various passageways. 

Arranged in milking parlour 5 is a milking stall 5' 
40 and a milking stall 5« which are both provided with a 
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milking installation (not shown) including teat cups 
which are arranged round the teats of the cow for milk- 
ing. Each milking stall 5' or 5" is provided with an 
entrance gate 21 and an exit gate 22. A placing robot 24 
5 can couple the teat cups to the teats of the cow in both 
milking parlours 5' and 5". Access to milking stalls 5» 
and 5" from the waiting area 2 proceeds via the identifi- 
cation system 12 and the entrance gate 23. 

In another embodiment an identification system 12' 
10 or 12" is arranged in each milking stall 5' or 5" instead 
of the identification system 12 at the entrance to the 

milking parlour 5. 

A feeding stall 8 and a drinking trough 9 are placed 
in both the segregation area 4 and in the feeding and 
15 watering area 3. The feeding stall 8 is suitable for 
providing feed concentrate to the cows and is provided 
for this purpose with an identification system so that 
each individual cow receives the dosage to which it is 
entitled. Optionally there are also feeding stalls where 
20 bulk fodder is supplied to the cows. 

From the feeding and watering area 3 the cow can 
return to the lying and walking area 1 via an exit gate 
10. This exit gate 10 is embodied such that the exit gate 
10 is always open in the direction toward the lying and 
25 walking area 1. Exit gate 10 can however also be adjusted 
to open in both directions. 

The device is controlled by a control system 25 
which is coupled to the diverse identification systems, 
the diverse gates, the placing robot 24 and the milking 
30 installation. The operation of the device is as follows: 
From the moment that milking time begins the exit 
gate 10 is adjusted, for instance by control means pres- 
ent in the gate and controlled by control system 25, such 
that the cows can only walk in a direction D through exit 

35 gate 10. . 

Any cow which wishes to eat or drink will now be 
able to pass only via the access sluice 6 to the feeding 
and watering area 3. The cow is identified in access 
sluice 6 by the identification system 11 and guided in a 

40 direction Al if it must be milked. Cows which have al- 
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ready been milked or which are dry are guided in a direc- 
tion A2 and thus have direct access to the drinking 
trough 9 or the feeding stall 8. 

Cows in the waiting area 2 will proceed toward the a 
5 milking parlour 5, pass through the identification system 
12 and wait in front of the entrance gate 23. Identifica- 
tion may optionally take place in milking stall 5' or 5". 
If milking stall 5' (optionally 5") is available, exit 
gate 22 then closes and entrance gate 21 and entrance 
10 gate 23 open. The cow now walks in a direction Bl (op- 
tionally B2) , gate 21 closes and the placing robot 24 
places the teat cups round the teats and milking begins. 

During the stay in milking stall 5' (or 5"). three 
situations may occur: In the most frequently occurring 
15 situation the cow is milked normally and will leave 

milking stall 5' in a direction CI after opening of exit 
gate 22. Should it be established during milking that the 
cow requires particular attention, for example if a 
mastitis infection is detected or in the case the opera- 
tor has entered into the control beforehand that the cow 
must be segregated, the cow will then leave milking stall 
5' in a direction C2 . Should it be found that connection 
of the teat cups round the teats has not been successful, 
for instance if connection has not succeeded after 3 to 5 
25 attempts or after a period of 3 minutes, the cow is then 
guided in a direction C3, whereafter it can re-enter 
milking parlour 5 after a time. 

It is possible that the waiting area 2 is so full of 
cows that there is only room for animals which come out 
30 of milking parlour 5 via direction C3 . An additional 
entrance gate can then be placed in access sluice 6, 
whereby milk- ripe animals are not admitted into waiting 
area 2 and remain in the lying and walking area 1. An 
alternative in this situation is to guide all animals 
35 arriving at the access sluice 6 in the direction A2 to 
the feeding and watering area 3 and by means of the 
control 25 to prevent the animals being supplied wxth 
feed in feeding stall 8. After a time they will then 
return to access sluice 6 and can then be admitted into 
40 waiting area 2 . 



20 
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It has been found in practice that it is important 
to stimulate the animals and to urge them for instance 
with coercive means out of walking area 1 to milking 
parlour 5. These coercive means (not shown) may consist 
5 for instance of movable fences on which inter alia elec 
trical stimulating means are arranged. 
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CLAIMS 

1. Device for automatic milking of animals, compris- 
ing inter alia one or more milking stalls (5',5 n ) provid- 
ed with an entrance gate (21) and an exit gate (22), a 
lying and walking area (1), a feeding and watering area 

5 (3), and an access sluice (6) which is provided with a 
first identification system (11) which is coupled to a 
control system (25) for controlling the device, which 
access sluice (6) can alternatingly clear a passage for 
an animal from the walking area (1) to a milking stall 
10 (5' ,5") or to the feeding and watering space (3), charac- 
terized in that a waiting area (2) is incorporated be- 
tween the access sluice (6) and the entrance gate (21) . 

2 . Device for automatic milking of animals as 
claimed in claim 1, characterized in that a second iden- 

15 tification system (12;12',12') coupled to the control 
system (25) is placed between the waiting area (2) and 
the exit gate (22) . 

3 . Device for automatic milking of animals as 
claimed in claim 1 or 2, characterized in that a separat- 

20 ing device (7) can connect the exit of the milking stall 
(5', 5") to the waiting area (2). 

4. Method for automatic milking of animals which 
under the influence of a control system (25) are guided 
via an access sluice (6) to one of the milking stalls 

25 (5 ',5") provided with an automatic milking device, where- 
in the animals are identified as milk-ripe animals by a 
first identification system (11) placed in the access 
sluice (6), characterized in that before leaving the 
milking stall (5 ',5") the animals are identified by a 

30 second identification system (12;12 # ,12") and the milking 
data is recorded in the control system (25) . 

5. Method for automatic milking of animals as 
claimed in claim 4, characterized in that an animal 
admitted for the first time into the milking stall (5',- 

35 5"), wherein connection of the automatic milking device 
has failed repeatedly, is guided back to a waiting area 
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(2) placed between the access sluice (6) and the milking 

stall (5' ,5") . 

6. Method for automatic milking of animals as 
claimed in claim 5, characterized in that an animal 

5 admitted a number of times into the milking stall (5',- 
5"), wherein connection of the automatic milking device 
has' not resulted in the expected supply of milk, is 
guided to a segregation area (4) . 

7. Method for automatic milking of animals as 

10 claimed in either of the claims 5 or 6, wherein after 
successful milking the animals are guided to a feeding 
and watering area (3), characterized in that in the 
access sluice (6) the animals are guided to the feeding 
and watering area (3) when a preset number of animals 

15 occupying the waiting area (2) would be exceeded. 

8. Method for automatic milking of animals as 
claimed in any of the claims 4-7, wherein animals are 
guided to a feeding and watering area (3) and can be fed 
in a feeding stall (8) placed therein, characterized in 

20 that in these feeding stalls (8) feed is only supplied to 
animals after they have visited the milking stall <5',- 
5") . 
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